This paper analyses the trends and directions of exports and imports of Canada using the time series data for the period 1981 to 2014. Instantaneous and compound growth rates are calculated by using the log-linear regression model in conjunction with an autoregressive integrated moving average (ARIMA) model for forecasting future exports and imports. The results of this study show that there is an increasing trend for both exports and imports. As far as the growth rates are concerned, the two estimated log-linear models depict a comprehensive annual picture of Canadian merchandise trade. The exports grow at an instantaneous rate of 4.46% and at a slightly higher than compound annual growth rate of 4.6%. The overall growth rate of imports is 5.41% and compound annual growth rate is 5.27%. The compound growth rate is marginally higher than the instantaneous growth rate.
Introduction
Canada is among the top producers and suppliers of many commodities, such as crude oil, cars, chemical fertilizers, lumber, seafood, etc. The country is an important economic player in the world economy, and its economic importance is expected to increase in the future given the continuous increase in demand for durables and non-durables goods. The economic literature emphasizes the interdependence of exports and imports on national economies and explains how national economies are linked to each other. In today's globalized trade, a finished product of one industry becomes an input for another industry. This interdependence among the countries also points out that considering both the home country environment as well as that prevailing in the international boundaries, is vital for determining the countries trade patterns and its related dynamics.
Since the earliest beginnings, Canada has relied upon international exports as an important source of national income. Canada's economy is highly integrated with the U.S. economy, and Canada shares the world's largest trading relationship with the United States. During the early nineties international trade agreements have changed the 'playing field' for production and trade openness. Most notably for Canada and the U.S. are the North American Free Trade Agreement (NAFTA, 1994) and the Agreement of Internal Trade (AIT, 1995) . U.S. and Mexico emerged as the latest market entrants after manufacturers faced stiffer competition at home; the total merchandise trade has more than doubled since. Fueled by a low dollar and strong foreign demand total exports in Canada increased by more than 11% per annum on average, between 1990 and 1996 . (Statistics Canada, 1999b . The main trade partners of Canada are US, China, United Kingdom, Japan, Mexico, India, South Korea, Germany, France, Italy, Russia, Spain, Brazil, Australia, Netherland, Turkey, Poland Indonesia, Belgium, Saudi Arabia, Norway, Thailand and Singapore.
The present study aims at analyzing the growth patterns or trends in Canadian exports and imports. A detailed focus has been placed on the share of exports and imports in terms of the national economy's GDP during the study period. Another dimension of this study is to forecast Canadian Merchandise export and import. Such an analysis of the entire situation of exports, imports, and GDP of an economy plays a crucial role in determining future policies pertaining to international trade, as well as achieving targeted growth rates. An assessment of the effects of the recent energy crisis on the concerned economic variables would also help the decision makers, and the concerned authorities, in efficiently planning their budgets, yearly plans, and foreign trade policies so as to avoid any negative situation in the future.
The remainder of this paper is structured as follows: a review of literature is discussed in Section 2; methodology and data sources are discussed in Section 3; Section 4 explains some background data regarding the pattern of Canadian international trade, and section 5 discusses empirical results. Conclusions are given in the final section.
Review of Relevant Literature
For many decades the world economy has grown and shifted with the increase of tradable goods and production components. National policies which have focused on the reduction of international trade barriers have been suggested as the major contributing factor (Dion, 2000) . The resulting decrease in prices of goods has also been contributed to by technological progress which has made transportation, communication, and development of tradable goods less expensive (Dion, 2000) . The Canadian percentage of this expanding global trade movement, as with other developing and developed nations, has grown faster than national economic figures such as GDP or gross output of goods.
The relationship between GDP and Gross Output of Goods is important to understanding the true effect of exports-imports on the national economy. Particularly since GDP is often discussed in relationship to economy-wide incomes and used by governments and businesses to support policy initiatives (seen in Bloski, Clarke, & Gellatly, 2015) . A. Abdulai and P. Jaquet (2012) found in their study support for the export-driven GDP growth hypothesis of Cote d' Ivoire. The effects of international exports and imports have come to play an important role in a countries economic situation (Hruzova, Rypka, & Hron, 2017) . Hruzova, Rypka, and Hron's (2017) research noted that the fragmentation of the manufacturing process as a result of globalized trade contributes to the phenomenon where exports increase while value added nationally to production is small.
However, the literature does not seem to yield a consensus on the presence of such a relationship. Dion (2000) found that openness to trade is directly linked to the range of tradable goods in a national economy and extends beyond the manufacturing sector to primary resource sectors such as mining, crude oil, natural gas, stone, etc. Concluding that Canada's focus on exports to the United States resulted in a loss of considerable ground in the fastest growing markets; as a result Canada's aggregate trade will likely have less direct influence on terms of trade in any given market (Dion, 2000) . This is supported by Rodrik (2006) and Hausmann, Hwang, and Rodrik (2007) who emphasized in their research that how country exports goods is no longer as important as what it exports. In contrast Shahbaz (2012) study using Cobb-Douglas's Production Function for long-run analysis in conjunction with the VECM Granger causality approach found that trade openness promotes national economic growth and properly shields an single economy from external shocks. This is consistent with Khan and Qayyum (2007) and . Primarily owing to the fact that the various studies have used divergent econometric methodologies to test for its presence, which have led to varied results? The conflict between methodology and results has been noted as needing further macroeconomic analysis (Hruzova, Rypka, & Hron, 2017 Vol. 9, No. 3; data and approximated values of input-output measures. Mukhtar and Rasheed (2010) , in their study on exports and imports in Pakistan, have asserted that most of the literature in the past has focused on the long-run relationship between these two variables, so as to explain the fiscal deficits witnessed in certain countries. They have further argued that if such a relation is actually present in an economy, the foreign misbalance in payments is only a short term phenomenon.
Data and Methodology
The figures in this study were based on secondary data collected from Canadian Socio-Economics Database (CANSIM). A time series data of export, import and GDP from 1981-2014 is used for inspection.
The growth rate was estimated by using the semi log or Log-Lin Model. The regression equation is as follows:
Where r is the compound (i.e. over time) rate of growth of Y. Taking the natural logarithm of equation (1) we can write:
Now letting,
So, the equation is as follows:
In this model, the slope coefficient measures the constant proportional or relative change in Y for a given absolute change in the value of the regressor (t). That is, β 1 = relative change in regress and/absolute change in regressor. The Forecast value of export, import and growth rate can be spawned by various time-series analysis. However, it is essential to keep in mind the nature of the study, availability of data and efficiency of the model to be forecasted, ARIMA model was selected to forecast the imports and exports. Lags of the differentiated series presented in the forecasting equation are called, 'Auto Regressive' terms, lags of the forecast errors are called moving average. A time series which needs to be differentiated is said to be integrated version of stationary series. A non-seasonal ARIMA model is denoted by ARIMA (p, d, q), according to Box Jenkins.
To check the stationarity of the data a correlogram is used; it checks the autocorrelation and partial autocorrelation. This is the principal device to recognize ACF (autocorrelation function) and PACF (partial autocorrelation function) and resulting correlograms which are merely the plots of ACF and PACF against the lag length.
A series is stationary if the mean and auto-covariance of the series does not depend on time. A stationary series is I (0). It is important to check whether a series is stationary or not before using it in a regression.
This relates to the fact that standard interference procedures do not apply to regressions, which contain an integrated dependent variable or integrated regressors.
Background Data

Pattern of Canadian International Trade (1981 to 2014)
To examine the pattern of Canada's trade, the data set of total merchandise exports and imports is taken at current market prices. For this purpose, four year averages of exports and imports are used from the period 1981 to 2014. Table 2 show that Canadian exports and imports have both gradually increased. Except for two gaps (i.e. 1985-1988 to 1997-2000 in which total amount of imports have shown a declining trend), the total imports grow heavily.
ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 3; Figure 1 shows that there is an upward trend of four years average exports and imports. The gap between these two lines is narrow in the beginning but this gap is widening after the period 1993-1996.
Direction of Canadian Imports, Exports and GDP Since 1981-2014 ($ Million at Current Prices in %)
Figure 2 shows that for the period 1981 to 2000, the Canadian exports, imports and GDP grew at a constant rate. Another point to be noted is that the imports are less than the exports. The meltdown/recession that occurred in the Canadian economy after 2006 reversed this trend. The percentage of imports exceeded the exports, and in 2013 the imports percentage was more than the GDP as well. There is overall an increasing trend displayed by the Canadian exports, imports and GDP. 
Trend of Canada's Import, Export and Trade Balance Since 1981 to 2014 ($ Million at Current Prices in %)
The period 1981-2000 saw a rise in Canadian's exports, however, after 2000, imports increased rapidly, 
Percentage Share of Trade Balance and Total Merchandise Trade in Canadian GDP
From the following Figure 4 , we can say that there is a wide gap between the trade balance and the total merchandise trade for Canada. Initially, the period 1980-81 witnessed a slight gap; however, it increased to a much greater extent in subsequent years. The figure also portrays that the share of trade balance in total Canadian GDP is less than the share of total merchandise trade. This gap too, is observed to be increasing after 2000. We can conclude from figure 4 that the trade balance is low, but the total trade volume is high. 
Empirical Results of Regression Analysis
To calculate the growth rate, log-linear model was used;
The dependent variable is natural log of import (Ln M), whereas time is taken (t) as the independent variable plus some white noise error term. The results portray two kinds of growth rate: First, the instantaneous (at a point in time) rate of growth, which shows the overall growth rate for the whole period; and second, the compound growth rate which shows the growth rate of each year.
This was obtained by taking the antilog of the estimated β 1 and subtracting 1 from it and multiplying the difference by 100.
The estimated model for import is: = −78.95988 + 0.0527311
Imports showed a remarkable increase with 5.27% instantaneous growth rate and a slightly higher 5.41% compound growth rate. This was related to the fact that in 2000 the imports were greater than the exports in an absolute manner.
To calculate the growth rates of export, time is taken as an independent variable, whereas export is taken as a dependent variable.
The estimated growth model of Export is:
= −62.57846 + 0.0446088
Instantaneous growth rate for exports (LnX) calculated from these results, is 4.46% whereas compound growth rate for export is 4.56%. For the entire decade of 1990, both imports and exports increased. Further, the export growth rate was less than the import growth rate. This was a result of the global meltdown in 2009. The data has further shown that the Canadian economy came under a cyclone of meltdowns or shocks during above period.
Unit Root Test
Before forecasting trends in exports and imports in Canada, begin by checking the stationarity of variables used in the model that must be estimated. Unit root tests have to be performed on all the variables involved to check their time series properties. For this purpose, the study uses an augmented Dickey-Fuller (ADF) unit root test. This test primarily functions to determine whether the variables to be used in the model follow a non-stationary trend (and integrated of the order 1, i.e. I(1)), or whether the data follows a stationary trend (and integrated of the order 0, i.e. I (0)).
Many macroeconomic series are observed to be non-stationary, and therefore it is important to test their order of integration. 
….
Where β 0 is a constant, t represents a time trend, and variable X t-i expresses the first difference with i th lags. The lags are included to remove the possible serial correlations in the error terms. Akaike's Information Criterion (AIC) would be used to select the optimal lag order in the model.
The null hypothesis to be tested is that there is unit root in the series under consideration. Whereas, the alternate hypothesis is that there is no unit root in the series.
In this study, we reject the null hypothesis after the first difference. We found that the variable is non stationary at level, but after the first difference, the variable is stationary. In the ADF test, the coefficient of L1 must have a negative sign, so as to accept a given model.
Unit Root Test Results
Estimated results show that the series are non-stationary in their level form and are stationary in their first difference form. Thus, it can be concluded that EXP and IMP are integrated of order 1, i.e. I (1). 
Co-Integration
On the basis of the theory which states that the integrated variables of order one, i.e., I (1), may have a ijef.ccsenet.org
International Journal of Economics and Finance Vol. 9, No. 3; co-integration relationship, it is crucial to test for the existence of such a relationship. The variables are said to be co-integrated if they are individually integrated of the same order, and also if there is at least one linear combination of these variables that is stationary. The co-integrated variables will never move far apart, and will be attracted to a long-run relationship. Testing for co-integration mainly implies testing for the existence of such a long-run relationship between economic variables. There are a number of co-integration tests, namely the Engle-Granger method (commonly known as two-step estimation procedure), the Phillips-Ouliaris methods, and the Johansen test.
Johansen Test
Johansen's procedure has an advantage over the Engle-Granger and the Phillips-Ouliaris methods, in that it can estimate more than one co-integration relationship if the data set contains two or more time series. In Johansen's cointegration test, the variable must be non-stationary at level, but when the variables are converted into first difference they must be stationary.
Johansen's procedure is nothing more than a multivariate generalization of the Dickey-Fuller test, in which he has proposed two different likelihood ratio tests, namely the trace test and the maximum eigenvalue test. In Johansen co-integration test, if trace statistic as well as max statistic is more than the critical value at five percent, we reject the null hypothesis and accept the alternative hypothesis. But if the trace statistic and max statistic is less than the critical value, we cannot reject the null hypothesis.
Summary of the Test Are as Follows
The study variables, export, import and GDP are not significant at level or they are not co-integrated because the trace and max statistic is less than the 5% critical value. But when we make a first difference of the variables (export, import and GDP) they are co-integrated.
In this study we reject null hypothesis and accept the alternative hypothesis which is desirable.
In the above table, 0 means there is no integration among variables, 1 means one co-integration, 2 means two co-integration and so on. Table 4 shows that export, import and GDP variables are cointegrated at first difference and they have a long-run association.
Empirical Results of ARIMA Model
In order to identify the parameters of ARIMA or ARMA model, the first step is to view the correlogram to check for stationarity. The correlogram for both export and import variables shows that autocorrelation function dies out slowly, while the partial autocorrelation function cuts off after 2 lag. Thus, it is an ARMA process. After taking into account the differences, the data becomes stationary.
The ARIMA model thus fitted is ARIMA (1, 0, 0) for imports and (2, 0, 1) for exports. The statistical summary for imports and exports is reported below.
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International Journal of Economics and Finance Vol. 9, No. 3; As we can see from the above Tables 5 and 6, the t-statistic is significant at 1% level of significance. Hence, we choose the lag1 and 2 for AR and MA at first difference, respectively. 
Forecasting Using ARIMA
From the model we calculated the export and import values which are shown below. Over a period of time Canadian exports and imports increase and have an increasing trend. Export increases more than Import as shown in Table 6 .
The ARIMA forecast results show that Canadian exports are expected to reach $560,455,746 dollars at current market prices by 2020. The graph forecasting exports also shows an upward trend (see Figure 5 ). On the other hand, the forecast for imports shows expected decreases during the forecasted period. The forecast values of imports are anticipated at $545,130,244 millions dollars at current market prices by the year 2020. The imports graph also shows a downward trend during the forecasted period (see Figure 5 ). But the expected growth in exports is higher than the expected increase in imports which is desirable for the country's economic growth.
Average Canadian imports and exports are increasing in real terms. However, the Canadian economy has recently suffered a series of meltdowns/shocks which has drastically overturned the foreign trade scenario in the country. The study reveals that Canadian trade balance has grown negatively due to many shocks which are undesirable for an economy.
The repeated meltdowns have led to a complete reversal in the trends displayed by imports, exports, and GDP. The constant growth rate of the 3 economic variables before the recession in 2000 was found later to indicate an increasing trend for all of the 3 variables. Particularly, the recession that occurred resulted in the sharp increase in imports which exceeded the exports, and in 2013 the imports even closed the GDP level. Thus, the prevalent offset in the trade balance owed to global economic turmoil.
ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 3; From the results of the forecasts featured in the present study, we can expect the trade balance situation of the Canadian economy to improve. The GDP too, is expected to at least approach par (if not increase) with the study variables. 
Graphical Representation of the Forecast of Export and Import Values Using ARIMA Model Form 2015 to 2020
From Table 6 , the Canadian export increase over a period of time slightly higher from import and import also increases less than the import. From the figure we can say that exports increase in a cyclical fashion or in irregular manner; on the other hand imports decrease somewhat smoothly. 
Conclusion
The Canadian economy has an enough exposure to the global market; the Canadian merchandise trade has an upward trend that affects the exports and imports arising from Canada as well as the output of other related economies. From the present study, we can say that fluctuations in the global price level of commodities will have no direct influence on Canada's terms of trade.
The study shows an increasing trend both for imports and exports during the study period. The study results also reveal that Canadian merchandise exports and imports are expected to increase in the future and become a determining source of income for the global economic integration. Further, the economy seems to be an emerging source of attraction for foreign trade.
The regression analysis conducted on the growth rate of imports (instantaneous & compound) is higher than the growth rate of exports. This too, has its roots in the various shocks experienced by the economy.
The results have indicated that there exists a cointegrated long-run relationship between the study variables. This knowledge about the cointegration between exports and imports is vital for macroeconomic policy makers, so as to assist them in successfully achieving an external balance.
Canada, being among the top producers and suppliers of many commodities such as crude oil, cars, chemical Vol. 9, No. 3; fertilizers, lumber, seafood, etc., is a significant contributor to the world economy, and its economic importance is believed to increase in the expected future, given the continuous increase in demand for such durables and non-durables goods. This interdependence between countries also points out that considering both the home country environment as well as that prevailing in the international boundaries, is vital for determining the countries trade patterns and its related dynamics.
